Chimeric antigen receptors for treatment of glioblastoma: a practical review of challenges and ways to overcome them.
Glioblastoma (GBM) is by far the most common and the most aggressive of all the primary brain malignancies. No curative therapy exists, and median life expectancy hovers at around 1 year after diagnosis, with a minute fraction surviving beyond 5 years. The difficulty in treating GBM lies in the cancer's protected niche within the blood-brain barrier and the heterogeneity of the cancer cells, which possess varying degrees of susceptibility to various common modalities of treatment. Over time, it is the tumor heterogeneity of GBM and the ability of the cancer stem cells to evolve in response treatment that renders the cancer refractory to conventional treatment. Therefore, research has increasingly focused on treatment that incorporates knowledge of GBM molecular biology to therapeutic strategies. One type of therapy that shows great promise is the area of T-cell immunotherapy to target GBM-specific tumor antigens. One attractive strategy is to use T cells that have undergone genetic modification to express a chimeric antigen receptor capable of interacting with tumor antigens. In this article, we will review chimeric antigen receptor T-cell therapy, their advantages, drawbacks, challenges facing their use and how those challenges may be overcome.